than those shown in the above analysis, which render
it quite unsuitable for the purposes to which steel is
customarily put. The most particular impurity is oxygen,
which is present either dissolved as such, or as oxide of
iron mixed with the steel. It may be readily imagined
that the metal, after being agitated with such a large
quantity of air, will have kept some of it in solution, and
also, it is inconceivable that, whilst the other elements
of the pig iron, such as the carbon, manganese, and
silicon, have been oxidised, the iron has been left quite
untouched. As a matter of fact, the great skill of the
Bessemer steelmaker lies in stopping the operation at
the critical moment which divides the oxidation of the
impurities from the oxidation of the iron. Despite his
skill, a certain proportion of oxide of iron is formed
within the bath of molten metal, and, if allowed to remain,
would render the steel absolutely unfit for forging or
rolling. The oxide of iron would permeate the structure
of the ingot in exactly the way that the wax enters into
the structure of a honeycomb full of honey, and being of a
brittle and fragile nature would cause either the hot or
the cold ingot to break when stressed. Such an ingot
could not be forged.

In order to get over this difficulty it is customary to
add a deoxidising agent to the bath, and the one most
usually employed is manganese. That element (added as
ferro-manganese) can exercise a greater attraction for
oxygen than iron, and therefore it reduces the oxide
of iron, forming in its place metallic iron and oxide of
manganese. The former goes into the bath of steel and
the latter disappears into the slag. In order to ensure
that the steel shall be thoroughly deoxidised, it As usual
to add a distinct excess of manganese, and allow something
like I'O per cent, of the element to remain unoxidised
in the finished steel. After carefully removing the oxide
of iron in this way, Bessemer steel is usually quite satis-
factorily free from brittleness, and is quite ductile and
capable of being worked either hot or cold.